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COMPLETE SPECIFICATION 

Improvements in or relating to methods of producing Electrically 
Conductive Mouldings from Plastics 




We, N. V. Phillips' Gloeilampen- 
FABRIEKEN, a limited liability Company, 
organized and established under the laws of 
the Kingdom of the Netherlands, of 
5 Emmasingel 29, Eindhoven, Holland, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
10 following statement: — m 

This invention relates to the manufacture ot 
electrically conductive articles from plastics. 

If .conductive articles are to be produced in 
a known manner by moulding plastics i.e. 
15 polymerisation and condensation products 
whether or not capable of being hardened, it 
is necessary to add to the plastics a consider- 
able quantity of conductive filler, for example 
metal powder or carbon. In order to obtain a 
20 satisfactory conductivity, the conductive 
material should amount to approximately 
50% by weight or more of the total mass. 
Due to this, the mechanical properties of such 
mouldings, in comparison with mouldings 
25 without conductive filler, will be far worse. 
In accordance with the invention, conduc- 
tive mouldings having satisfactory mechanical 
properties are obtained by reducing plastics 
to grains, the individual grains being pro- 
30 vided with electrically conductive coatings 
and the powder thus obtained being subse- 
quently pressed to mouldings while heating. 

In this case, deformation of the plastic 
grains and consequently also of the conduc- 
35 tive coatings occurs, but in spite thereof a 
continuous network of conductive layers is 
obtained, which is comparable to a honey- 
comb. The bond between the grains is 
estabhshed, it may be assumed, by the 
40 plastics as a result of slight damage to the 
conductive coatings caused during the mould- 
ing operation^.^ _ 



This method has the special advantage 
that, averaged over the whole mass, a 
quantity of conductive material of only a few 
per cent, is sufficient. 

The conductivity of products according to 
the invention is controllable by the choice of 
the size of grain of the plastics, by the thick- 
ness of the conductive coatings on the grains, 
by the choice of the conductive material and 
of the tEmperature, pressure and time in 
moulding. 

Excellent results are obtained if the plastics 
arc pulverized, to grains of 0.3 mm and 
smaller. The plastics may, for example, be 
reduced to grains by powdering or ^cutting, or 
again by drying drops of a solution. Alter- 
natively granular plastics obtained by sus- 
pension polymerisation may be used. 

As conductive materials use is preferably 
made of metals such as silver and copper, or 
of carbon. 

The conductive layers may be applied in 
many different manners onto the plastic 
grains. Silver, copper and nickel may, for 
example, be precipitated from a solution by 
means of a reducing agent. As an alternative, 
the conductive , layer may be obtained by pre- 
cipitating the conductive material from a 
suspension. Sometimes, for example in the 
case of carbon powder and also in the case 
of copper powder, obtained by reduction of 
copper compounds, a conductive : layer, may 
be obtained on the grains by carefully rubbing 
a mixture of the powders together in a dry 
state. Further, in the case of carbon, by 
mixing grains of plastic with a suspension of 
graphite the grains of plastic may be coated 
with a layer of graphite. The rubbing of 
carbon' "and copper powders" with plastic 
grains may be carried out, for example, in a 
ball mill. In this case ir is important that hard 
and heavy balls which would grind the mix- 
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lure are not-used. Only balls such as wooden h*,,** u ' i ' '■■ '-■ ■ : - • 

- balls which are soft and light: S?teSd F* 0 ** *? : Qut.Or by V . 

: In order that the invention n^bfiS •5?£&? ^JT^L^ 5 ^™ 1 - ■ ' 

■ - •- carried into effect, a number of e4mpl« 3 S^J^X S^? -con- # 
. 5 now be described in detail Wa .of graphite. Moulding at 

/ > Example I . ■ a of 170.° C. and under a £es- 

• • 15 gms. of polystyrene.in the fonn "of a • : f^^tt' kpns/cm' yfelded a..,jjd: having r ■■ 
,:. s^spension-polynVerw^a graS a of 540cm. . g : . 

. V approximately -0.04 mm. are treated witii a ' ^ri ^ ^ 70 
.^mi^.odo ccs. of .iffSii^^™^ ■ 

%r.(17.1 grns. of AgNOV, ^eT^'-^ - .^ : a ^ .-. 
: ;V r :NaOH and 48 ccs. of c^^^^^^^^f^: ^ ^ for : 
: - ,-; : per litre) arid.l ccs. of a reducing liquid (iM..-^^t^wT & ^^, P ^ " 
. * ■ .gms. cane sugar, 370 ccs; of alcohol of 96% 1 ' Smliri.. m ^-; with . wooden balls, sub- 7J 
. " and 3 ccs.. of concentrated S S^^^Tk^^^^^^ ^^^-^ 

- . . ,litre)..4f n er two hours fcdC^ ^fj.^* A.A J; 
-. grams, are separated by filtering aid "waked •"•ImSr , S~J 30(1 ""^ a Pressure of 

• . / with watered moulded S f £mSL SSaJ?^^ M"?*" res « <* : ' . 

- -»a - at ^0° C. and under a pressure of 10G = ~"" " s - ■ ■- : - V i : '• ^J" 1 fc -f, - : : ,S0- 
■ . 20 kgins/cm* had a specific resLana of 2flcm 2 S : v™ ^ fWf VI. f," - 

• • : - v " Example IL ' ^T- a synmetic rubber 

.. . : .For coppering 4 gms. of pofomethylacrylic '. aSS^M^'JS^^SS. 200 bf * V 
methylester with a^gram : dSef" o^-^s^S *^ene ^a^lonitrile, JQ , •"'(. 
. r. microns, use is made - of ^ mixture of Wei fern S* , ^ ° f , tetramethyl 85 
25 solutions A, B and C in quantiuesof 13 ccs £*^3£j"fc 1 " 

. = . : position of solution A is .50 aris. of copper 26^1 ^Sr?**^** ro g ether . with • 

-/- •_■««. of distilled water; *tf3r B S 'i&^^^S^P"^-^ 96 

- 30^17,5 grn^ » KOH/'-ilO ccs. Ix^Li* RWRT^^^'- ' 

; water; -that -of ablution. C is' 15 ccs «f ' "S^T? \? Q -for 20 minutes yielded an- /. 

. Jpedfic resistance af.HOQdiL™' • ., ^ - of :**ni8/«ah ,v i00 ' 

4P - : -.^ -Example m ^ ' • ^.g 0 !^^ ^ yielded . a -£unductive 300 1 - * 

. ., i Polymer grams " ate- nici^plafed with the 60OOf2an ' of ;- - 

use of a mature of three solutions -A, B and . - ^.^ ^ ; . • : ; _ . • 

. C m quantities bf 30 ccs:, 30: ccs, and 6 ccs - :fiian„lar W- . ' •/ : 

^ respectively. Hie composition of solution A is a^Sr alkajme- prespl resin, obtained by 10s \ 

, ■45-^gi«'?tf J ^-J^--20ftS^f «a- ItfebW^ condensation -of vcresol wth van ( 

.1 .;. fcenttated amnionia, W^f^&Sd; ^^^f ^ e • ; ^ .which ; ,-. ■ 

water: -Solution B is • a . 2«%. : sbliition r ad ?¥ a *»denB}g agent e.g.,-:fieia- \ ^ 

i W,^ of •pomssiutT plS S2?&ffl^ ^^PWte ^ no . 

. 50 chloride ^hich-acts as : a\tal^ S P S^ S ^f^— ^ 0oddn 6aUs - The ^ - . 
' powdered polystyrene with: a ^ain ^ If - - resm grains are then pressed ' • , 

approxmiarely^xni^S ™X : rinSes afw"' ^^/^«r .five ' ... 

;> -hour at 75° C witif the ihixture of^S ^S^^ form plates 2 riims. to - V ,- v 
- ; tions. A; ro d.:mouIded MlXiSf -» idea of - 115 . , • , 

•^.avpressu* ^^^eta^T^^^^^^ grain on ,;F V - . 

: -^stance of ^Jroxhna^.SOcni; JS^^- .^e itfer.: was • ... / 

■ :»^«te?fi?^/S3E-' feow t^r ya r? ^ no : - 
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Grain Diameter 

in mm. «% carbon 



03 to 0.6 9 8 

5 03 to 0.21 9.9 47 

smaller than 0.21 12.5 200 

What we claim is: — 

1. A method of producing electrically con- 
ductive mouldings from plastics, characterized 
10 in that plastics are reduced to grains^ the 
individual grains being provided with con- 
ductive coatings and the powder thus obtained 
being subsequently pressed to mouldings while 
heating. 

15 2. Moulding produced by the method claim 



Impact Bending 
Bending Strength 
kgcm/cm* kg/cm 



0.69 2.6 310 

0.69 2.6 310 

1.2 7.0 510 

in claim 1. 

3. A method of producing electrically con- 
ductive mouldings substantially as described 
in any one of the examples given herein. 

T. D. threadgold; 

Chartered Patent Agents, 
Century House, Shaftesbury Avenue, 
London, W.C2, 
Agent for the Applicants. 
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Impact 

Resistance Strength 
in £1 kgcm/cm 2 



. K ivit ivr""*eo iOi t.'t t jii^jtjly's Stationery Office, by the Courier Prejjs. — 1955. " 

• % ... Office-. 25, Southampton Buildings, London, TV.U.2, from -whicls 

*~jpie* may be obtained. . . . " 
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